ABSTRACT
INTRODUCTION
Recent studies of adsorption have demonstrated that solid substrate of silica materials is able to adsorb Mg ion from industrial effluents, natural water, and sea water [1] . Adsorption of magnesium and calcium ions is rarely studied, because these ions are not the common and toxic pollutants released into the natural waters from various industrial activities. Nevertheless, these ions can increase the hardness of water [2] .
The investigation of adsorbent has been focused on synthesis and application. Sulfonato silica can be formed by grafting method [3] [4] . Researches about solgel method besides the grafting one have been reported, i.e. preparing sulphonated-silica (ormosil) hydrogels [5] , polyacrylate silica nanocomposite [6] , and the hexagonal mesoporous silica modified with 2-mercaptothiazoline [7] . The sol-gel method has special quality, because the formation of bonding at sol process. Therefore, in this study the formation of sulfonato silica was done using sol-gel method.
Nevertheless, sulfonic functionalized silica was obtained by bonding thiol group and then was oxidation by hydrogen peroxide. The sulfonic acid functionalized silica can be used as an efficient heterogeneous catalyst for a three-component synthesis of
